BACKGROUND
Hypothermia is a common event that affects more than 70% of patients undergoing anesthesia/ surgery and it may cause major complications (1) . This event occurs mainly due to anesthetic agent actions on thermoregulation and reduced patient metabolism (2) .
Another major contributing factor to hypothermia is patient exposure to the operating room's (OR) cold environment, at temperatures ranging from 18ºC to 23ºC. In addition to preventing microorganism proliferation, at this temperature range, the team of providers feels comfortable wearing surgical clothing.
However, surgical patients are usually naked in the OR and will be submitted to several situations that lead to heat loss, such as application of cold skin antiseptics, exposure of large skin areas, thoracic or abdominal cavity opening, administration of cold solutions, and inhalation of cold anesthetic agents (3) .
The complications associated to the transfusions. In addition, heart arrhythmia and ischemia and organ dysfunctions may occur and increase post-anesthesia care unit (PACU) and hospital stay, surgical site infection, pressure ulcers and mortality. Thermal discomfort is also remarkable during surgery, which lowers patient satisfaction with the anesthesia/surgery experience (1, (4) (5) .
Besides being associated to hypothermia complications, prolonged PACU stay increases overall hospital costs because, additionally to intensive care, transfusions, supplementary drugs and laboratory tests, among others, are required (6) . contribute to better perioperative nursing care (7) .
Since hypothermia is recognizably a harmful event for surgical patients, the objective of the present study was to assess factors associated to body temperature changes intraoperatively in patients undergoing elective surgery.
METHODS
A prospective, descriptive, correlational study was conducted using a quantitative approach. The (8) .
OR temperature and humidity were measured using a thermohygrometer (Minipa ® , Brazil) with ±1ºC precision for indoor temperature and ±8%
for room relative humidity (RH). This equipment was positioned about one meter away from the patient's ANOVA was used to assess differences between mean patient body temperature by type of anesthesia (general, regional or combined).
Variables with p-value equal to or lower than 0.20 (conservative model) were included in the model and then multiple regression analysis was carried out.
The sample size was defined according to the first proposed number of predictive variables. i.e., five to 10 subjects for each predictive variable included in the multiple regression model, which yielded a final sample size of 70 subjects (9) .
The distribution normality of each variable was analyzed in the Kolmogorov-Smirnov test (10) (11) .
Data were double entered and analyzed using the Statistical Package for the Social Sciences (SPSS 10.0). A 5% level of significance was adopted. Table 2 shows that mean and median duration of anesthesia were 158. The most common surgical procedures performed were laparoscopic cholecystectomy (18 subjects; 25.7%), followed by laparoscopic hiatal hernia repair (7 subjects; 10%), and prostatectomy (6 patients; 8.6%). 
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DISCUSSION
In the present study, duration of surgery had a negative significant correlation with mean patient body temperature, i.e. the longer the duration of surgery, the lower the patient's body temperature.
These findings are consistent with ASPAN guidelines, which point out type and duration of surgery as risk factors for hypothermia (8) .
Some authors have shown that hypothermia is more commonly seen in long surgical procedures because body temperatures drop more markedly within the first 40 to 60 minutes after the start of anesthesia (1) .
In the present study, a statistically significant difference was found between blood transfusion and mean patient body temperature.
In a meta-analysis of 18 studies investigating adverse effects to patients due to hypothermia, the authors pointed to increased bleeding and, consequently, need for blood transfusions, as well as longer intensive care and hospital stay. These studies also showed significant increase in the number of whole blood, plasma, and platelet units required for surgical patients with hypothermia (12) .
Most subjects in the present study underwent equilibrium is attained between the core and peripheral compartments but at lower temperatures (2) (3) .
During regional anesthesia, internal heat redistribution is limited to the lower limbs and therefore less significant. The linear phase of hypothermia occurs at higher temperatures and at a lower rate since the metabolic heat production is close to normal.
In contrast, due to the extent of sympathetic and motor blocks, this linear phase is not discontinued because nerve block prevents thermoregulatory vasoconstriction (2) (3) .
Monitoring and maintaining body temperature perioperatively are key for patient care regardless of the type of anesthesia selected, because patients have a major risk of developing hypothermia and their body temperature should be carefully managed (13) .
Mean ( BMI of the study subjects showed they were either overweight or normal weight, respectively (14) This variable had a positive correlation, i.e., the greater the BMI the higher the patient body temperature.
A study tested the hypothesis whether core temperature was associated to body fat or BMI during the phase of internal heat redistribution. These authors investigated 40 patients undergoing colon resection elective surgery. They found that the reduction of core temperature during the first hour of surgery was inversely proportional to body fat percentage or BMI.
Obese patients require shorter warming period with an active skin warming system compared to non-obese patients, especially in short-duration surgery, when hypothermia is often caused by internal heat redistribution (15) .
In the present study, mean OR temperatures showed slight variations, ranging between 22.4 and 24.1ºC intraoperatively. These findings are consistent with ASPAN guidelines, suggesting that OR temperature should be between 20ºC and 24ºC (8) . This variable had a statistically significant positive association with mean patient body temperature, i.e. the higher the OR temperature, the higher the patient body temperature.
The Association of PeriOperative Registered
Nurses (AORN) (16) appoints that patient heat loss through skin, by radiation and convection, as well as evaporation due to the use of antiseptic skin solutions, will be determined by OR temperature.
A literature review showed that OR temperature is a major factor of intraoperative heat loss because low room temperatures lead to increased heat loss by radiation from the patient's skin to the environment (17) .
Besides avoiding complications for surgical patients, prevention of perioperative hypothermia can reduce hospital costs. The maintenance of patient normothermia in OR can lead to cost savings between $2,500 to $7,000 per patient (12) . It usually requires two to five hours to restore normothermia in patients depending on hypothermia severity and patient age.
The cost of one hour of care at PACU is estimated at $100, which means an additional cost between $200 to $500 for normothermia recovery of hypothermic patients (18) .
CONCLUSION
Based on the present study findings, it can be concluded that:
-No statistically significant difference was found between mean patient body temperature and the variables gender, age, and chronic condition;
-A statistically significant difference was found between mean patient body temperature and the variables duration of anesthesia, type of anesthesia, duration of surgery, OR temperature, BMI, and blood transfusion;
-In the multivariate linear regression analysis, the variables type of anesthesia, duration of anesthesia, BMI, and OR temperature were directly associated to mean body temperature of the subjects studied.
Nurses play a crucial role in the prevention or treatment of perioperative hypothermia.
Maintaining normothermia can reduce costs to the hospital and patients and, more importantly, reduce risk of complications. The implementation of protective actions against hypothermia may have a strong impact on patient safety and nurses should lead the surgical team to eliminate this complication (19) .
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